Enzyme-induced vitreolysis can alleviate the progression of diabetic retinopathy through the HIF-1α pathway.
We studied the mechanism by which complete posterior vitreous detachment by enzyme-induced vitreolysis alleviates the progression of diabetic retinopathy. We enrolled 50 diabetic rats and 20 normal control rats in this study. The right eyes of these diabetic rats were treated with a hyaluronidase (5 U) plus plasmin (0.25 U) by intravitreous injection (ET group), while the left eyes of diabetic rats (DR group) and eyes of the normal rats (NC group) were injected with balanced saline. Eight months after intravitreous injection, the oxygen concentration in the vitreous was measured, and the expression levels of hypoxia inducible factor-1α (HIF-1α), vascular endothelial growth factor (VEGF), pigment epithelium-derived factor (PEDF), and basic fibroblast growth factor (bFGF) in retinas were determined by real-time PCR and Western blot. Clinical observation, visual electrophysiology tests, and scanning electron microscopy (SEM) also were performed on the rats. SEM results showed that the surface of retinas in the ET group had little vitreous cortex and the inner limiting membrane could be observed. The oxygen concentration of the midvitreous was higher in the ET group than other groups. A significantly high expression of HIF-1α, VEGF, and bFGF was detected in the retinas of the DR group compared to the ET and NC groups. In visual electrophysiology tests, amplitude decline and peak time latency were found in diabetic rats, and changes in the DR group were more obvious than in the ET group. Enzyme-induced vitreolysis can increase oxygen concentration in the vitreous, with reduced expression of HIF-1α, VEGF, and bFGF, and increased expression of PEDF in the retinas, thus alleviating the progression of diabetic retinopathy.